577th MEETING, OXFORD 1169 haptoglobin concentrations are shown in Fig. 1 . It is evident that both glucocorticoids raised inhibitor activity and haptoglobin concentration to a similar extent and with comparable time courses.
It has been suggested that the acute inflammation and vasodilation associated with prostaglandin formation (Kuehl et al., 1977) could be mediated by radicals, possibly hydroxyl radicals, formed by the activity of the cyclo-oxygenase. The inactivation of the cyclo-oxygenase that accompanies prostaglandin formation catalysed by the cyclooxygenase has also been attributed to these radicals. The hydroxyl radicals were postulated to arise from the reduction of prostaglandin G2 to prostaglandin H2, a process probably catalysed by the peroxidase activity of the haem associated with the cyclooxygenase (O'Brien & Rahimtula, 1976) .
Hydroxyl radical production was measured by the formation of ethylene (detected by gas chromatography) from 4-methylmercapto-2-oxobutyric acid.
CH3-S-CH2-CHZ-CO-C02H+
HO' 4 CH2=CH2++CH3-S-S-CH3+ C02H-COzH
Other workers have used the formation of ethylene from 4-methylmercapto-2-0~0-butanol (Beauchamp & Fridovich, 1974) , but this reaction is also catalysed by singlet
Vol. 6 BIOCHEMICAL SOCIETY TRANSACTIONS oxygen (Rahimtula & O'Brien, 1978) and alkoxyl and peroxyl free radicals (Pryor & Tang, 1978) and these species form during prostaglandin formation (Rahimtula & O'Brien, 1976) . Incubations were carried out in 25 ml flasks sealed with a rubber septum. The reaction mixture contained 1 m~-4-methylmercapto-2-oxobutyric acid, 50m~-Tris/HCI buffer, pH8.3, 0.1 mM-homo-y-linolenate, 1 pM-haemin and 0.175mg of sheep vesicular gland microsomes in a final volume of 3.0ml. The mixture was incubated in the flasks at 37°C in a Dubnoff shaking incubator. By using a Hamilton gas-tight syringe (1.0ml volume), 0.5ml samples of the gas overlying the reaction mixtures were withdrawn after 30min and subjected to gas chromatography at a temperature of 150°C on an 80-100 mesh Porapakil packed 100cmx2.3 mm stainless-steel column (Fisher Scientific Company) with helium at 276kPa as the carrier gas. The injector and detector temperatures were 200°C. The instrument was a Fisher series 4800 gas chromatograph with a flameionization detector. Ethylene (12.2p.p.m.) used as a standard was obtained from Alltech Associates. The retention time of standard ethylene under the conditions used was 1 min and the peak height was proportional to mass injected. The quantity of ethylene released by each incubation was calculated from the height of the peak observed on the chromatogram tracing, with the calibration chromatograms obtained on the same day to establish the relationship between the peak height and the mass of ethylene injected, with appropriate corrections for temperature and pressure in the sampled gas phase.
The ethylene formation from 4-methylmercapto-2-oxobutyric acid that accompanies vesicular-gland microsomal-catalysed activity is clearly mediated by hydroxyl radicals as the hydroxyl-radical scavengers mannitol, benzoate, formate and t-butanol were effective inhibitors (Table I ). The hydroxyl-radical formation was due to prostaglandin cyclo-oxygenase activity as indomethacin and mefenamic acid were effective inhibitors, as were various antioxidants. The haem-dependent peroxidase moiety was also involved, as haematin or methaemoglobin markedly enhanced the hydroxyl-radical formation and the peroxidase inhibitors cyanide and naphthalene-2,7-diol (O'Brien & Rahimtula, 1976) were effective inhibitors.
The mechanism of hydroxyl-radical formation was investigated. Hydroxyl radicals were also formed during the decomposition of lipid peroxides catalysed by methaemoglobin, haematin or ferric-EDTA complexes. As shown in Table 2 , ethylene formation was greatly inhibited by hydroxyl-radical scavengers. The rate of hydroxyl-radical formation from various hydroperoxides decreased in the following order : homo-y-linolenate hydroperoxide, linolenate hydroperoxide, linoleate hydroperoxide. Cumene hydroperoxide was much less effective. Unlike singlet oxygen formation during haem-catalysed lipid peroxide decomposition (Hawco et al., 1977) free radicals were not involved as antioxidants had no effect. Also unlike the singlet-oxygen formation, the hydroxylradical formation was markedly inhibited by anaerobic conditions or by superoxide 
It is therefore unlikely that hydroxyl radicals are formed by the homolytic decomposition of the hydroperoxide moiety of prostaglandin G, involved in prostaglandin H2
formation. The homolytic decomposition of secondary and tertiary hydroperoxides catalysed by reduced metals form alkoxyl radicals and hydroxyl ions as products (Hiatt et al., 1968) . The haematin-catalysed decomposition of linoleate hydroperoxide is also believed to form alkoxyl radicals (Maier & Tappel, 1959) . The haem-catalysed formation of prostaglandin G 2 and prostaglandin Hz presumably involves some reduction of the haem. Autoxidation of the reduced haem and the above reactions explain the hydroxyl-radical formation. Hydroxyl radicals have been implicated in inflammation reactions (Oyanagui, 1976 ) and the above results suggests that lipid peroxidation or prostaglandin-associated inflammation reactions form hydroxyl radicals. The above mechanisms may also explain hydroxyl-radical formation by leucocytes and possibly be involved in their bactericidal function (Weiss et a[., 1977) . The stimulation of cyclo-oxygenase activity by 4-methylmercapto-2-oxobutanol and other sulphur compounds could also be due
